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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
82Ml'49 
Mount Barker Research Station 
To investigate the effect of soil depth on emergence of 
weed seedlings. 
Seeds of Curled dock (A - 1982 collection), Fiddle dock (B - 1982 collection), 
Pennyroyal (C - 1982 collection), Wild radish (D - 1978 collection), Wild 
turnip (E - 1978 collection), Ryegrass (F - 1982 collection), Brome 
grass (G - 1978 collection), Doublegee (H - 1982 collection), Ryegrass (I 
1978 collection) and Pennyroyal (J - 1981 collection) were used in this 
experiment. The depths of seed burial were: O, 1, 5, 10 and 15 cm. The seeds 
were buried in May 1982 and seedling emergence was recorded at monthly 
intervals. The experiment is designed to run for several years. 
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RESULTS: 
Species/ Emergence % - Yearly total 1982 Depth 
Depth A B c D E F G H I J means 
(cm) 
0 14. 8 3.3 9.3 15 4 41. 5 65. 5 1. 3 42.5 6. 5 20.4 
* (20. 57) ( 8. 52) (17.17) ( 21. 51) (9.38) (40.08) (54.21) ( 5. 5) (40.63) (14.03) (23.16) 
1 11. 3 22.8 1.3 63 2.3 62.5 89. 8 19. 5 76. 5 0 34.9 
( 17.33) (28.02) (4. 32) (52. 73) ( 7. 41) (52. 30) (71. 78) (26. 02) (61.35) (0) (32.13) 
5 0 0 0 4.5 0 38.3 61. 3 5.3 53.3 0 16. 3 
(0) (0) (0) ( 9. 98) (0) (38.14) (51. 67) (12. 73) (4 6. 79) (0) (15. 93) 
' 
10 0 0 0 0 0 4 12.3 0.3 10 0 2.7 
(0) (0) (0) (0) (0) ( 9. 68) (14.81) ( 1. 43) ( 17.24) (0) (4.32) 
15 0 0 0 0 0 0 0 0 0 0 0 
Species 5.2 5.2 2.1 16. 5 1.3 29.3 45. 8 5.3 3 6. 5 1.3 
means (9. 48) (9.14) (5.37) (21. 06) ( 4 .2) (35. 05) (48.12) (11.42) (41. 50) ( 3. 51) 
Emergence % - Yearlv total 1984** 
0 0 0 0 0 0.25 0 0 0.25 0 0 0.05 
1 2. 75 0 0 0 o. 75 1. 75 0 2.25 0 0 o. 75 
e 5 0 0 0 0 0 0 0 o. 5 0 0 0.05 
10 0 0 0 0 0 0 0 0 0 0 0 
I 15 0 0 0 0 0 0 0 0 0 0 0 
Species o. 55 0 0 0 0.2 o. 3 5 0 o. 6 0 0 0.17 
means 
LSD 5% - 1982 Depth 5. 13, species = 4.37, depth x species at the same 
depth = 8. 7 3, depth x species at different depths= 9.73 
* Transformed (inverse sine) values given in degrees used for statistical 
analysis are shown in brackets. 
** For the 1984 data, there were too many zeros to permit a valid ANOVA. 
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COMMENTS: 
Depth of seed burial has a significant effect on seedling emergence. Shallow 
burial of l cm gave maximum emergence for the majority of species. Even after 
three years of seed burial, maximum emergence from the l cm depth was still 
visible, although the best emergence flush was already over, occurring in the 
first year. 
Emergence from surface-lying seeds depended upon the sensitivity of the 
species to light and the availability of soil moisture at the time of 
germination. Pennyroyal (C and J) for example, has a light requirement for 
germination, germinated best on the soil surface. However, seeds lying on the 
surface are more prone to drying out than seeds buried in the soil and unless 
the species has a strong light requirement for germination, ,shallow 
cultivation to bury the seeds is to be recommended to enhance germination and 
emergence to be followed by a complete destruction of the emerged seedlings. 
Burial at 5 cm or deeper prevented the emergence of small seeded species, 
viz., the docks, pennyroyal and wild turnip. Species such as bromegrass and 
doublegee with a larger seed are able to emerge from as deep as 10 cm. 
The fate of the remaining seeds at the various depths was not determined in 
the present trial but is being monitored in the longevity trial (EX82M1'50). 
The absence of emerged seedlings from seeds of fiddle dock, pennyroyal, wild 
radish (old seeds without pods), and ryegrass (old seeds) in 1984 does not 
necessarily mean that the remaining seeds have lost their viability. The 
seeds are infact alive and are in a state of enforced dormancy as shown in the 
results of the longevity trial. 
Information from both the emergence and longevity trials when considered 
together will provide direct benefits with regard to depth of cultivation and 
herbicide placement for weed control. Both cultivation and the use of 
herbicides must complement each other in any weed management programme to 
minimise the soil seed reservoir. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
83MT4 
Mount Barker Research Station 
As for Experiment 82MT49, except that only four species 
were used all of which consisted of freshly collected 
seeds. 
Seeds of Fiddle dock (B-1983 collection), Wild radish (D-1983 collection), 
Wild turnip (E-1983 collection) and Brome grass (G-1983 collection). 
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RESULTS: 
Emergence % - Yearl:t total 1983 
Species/ 
Depth B D E G Depth means 
(cm) 
0 10. 5 o. 5 4.5 9. 8 6.3 
*(18.4) (2. 0) ( 11. 9) (17.5) (12.5) 
l 21. 3 43.8 2.8 85.3 38.3 
( 2 5. 6) (41.3) (8.4) (68.2) (3 5. 9) 
5 0 0 0.3 29. 0 7.3 
(0) (0) ( 1.4) (28. 1) (7.4) 
10 0 0 0 0 0 
15 0 0 0 0 0 
Species means 6.4 8. 9 l. 5 24.8 
(14. 7) (14.4) (7.2) (3 0. o > 
Emergence % - Yearly total 1984 
0 0.25 0 l. 5 o. 5 o. 56 
l 13 0.25 9.25 0 5. 63 
5 0 0 0 0 0 
10 0 0 0 0 0 
15 0 0 0 0 0 
Species means 2.65 0.05 2.15 0.1 
LSD 5% - 1983 Depth = 9.3, species = 7.3, depth x species at the same depth 
= 12. 6, depth x species at different depths = 14 .3. 
* Transformed (inverse sine) values given in degrees used for statistical 
analysis are shown in brackets. 
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COMMENTS: 
The seedling emergence behaviour of the freshly collected seeds in the first 
and second year of burial was similar to that of the older seeds used in the 
1982 trial (82Ml'49). Turnip again gave greater emergence in the second year, 
with more seedlings emerging from the 1 cm depth. All four species failed to 
emerge from the 5 cm depth or deeper during the second year. Also, during the 
second year the number of emerged seedlings had been reduced significantly 
which was also the case in the 1982 trial. Therefore, any attempt to kill the 
emerged seedlings has to be effectively done in the first year to ensure that 
new seed formation is stopped in order to increase the potential for 
eradicating the weeds. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
82NR12 
Northam Research Station 
To investigate the effect of soil depth on emergence of 
weed seedlings. 
As for Experiment 82MT49. A = curled dock, B = Fiddle dock, C = Pennyroyal 
(1982 collection), D = Wild radish, E = Wild turnip, F = Ryegrass (1982 
collection), G = Brome grass, H = Doublegee, I = Ryegrass (1978 collection), J 
=Pennyroyal (1981 collection). 
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e RESULTS: 
Species/ Emergence % - Yearly total 1982 Depth 
Depth A B c D E F G H I J means 
(cm) 
0 29.3 10. 0 4 10. 3 9 36.3 56. 8 3 40 4.8 20.4 
*(31.66) (17.58) (10. 92) (16.06) (14.06) (36.89) (48. 89) ( 9. 51) (39.18) (12. 30) (23. 70) 
1 33.0 34.8 o. 8 64.8 7 65.3 86 23.8 75.8 o. 75 39.2 
(34.67) (35.98) (3 .47) (53. 79) (14. 62) (53. 92) (68. 55) (29. 08) (60.66) (2 .49) (35. 72) 
5 o. 8 4.0 0 15. 5 0 41. 5 64.3 8. 5 61. 5 0 19. 6 
(3. 4 7) ( 7. 78) (0) ( 18. 8) (0) (40.02) (53.45) (16.20) (51. 93) (0) (19.16) 
' 
10 0.25 0 0 0 0 3.8 35. 5 0.3 10 0 5. 0 
( 1. 43) (0) (0) (0) (0) ( 7. 94) (36.48) ( 1. 43) (18.21) (0) ( 6. 55) 
15 0 0 0 0 0 0 5. 5 0 0 0 o. 6 
Species 12.7 9. 8 1 18. l 3.2 29.4 49. 6 7.1 3 7. 5 1.1 
means (17.81) (15.33) ( 3. 60) (22.16) (7.17) (34.69) ( 51. 84) (14.06) (42.49) ( 3 • 70) 
Emergence % - Yearly total 1984 
0 0 0 0 0 o. 5 0 0 1.25 0 0 0.18 
1 o. 25 0 0 0 0 1. 5 0 0.25 1. 0 0 0.30 
5 0 0 0 0 0 0 0 2.0 0 0 0.20 
e 10 0 0 0 0 0 0 0 0 0 0 0 
I 15 0 0 0 0 0 0 0 0 0 0 0 Species 0.05 0 0 0 o. 1 o. 3 0 o. 35 0.2 0 
means 
LSD 5% - 1982 Depth = 2 .4 8, species = 4. 50, depth x species at the same 
depth = 9. 00, depth x species at different depths= 8.90. 
* Transformed (inverse sine) values given in degrees used for statistical 
analysis are shown in brackets. 
-11-
r15 
COMMENTS: 
The results are very similar to those obtained from the Mt Barker site 
(82MT49), namely that seedling emergence is inversely related to the depth of 
seed burial and that maximum emergence was from 1 cm depth for the majority of 
species. At the 1 cm depth, species like curled dock, ryegrass and doublegee 
still gave some emergence in the third year of burial. However, maximum 
emergence from the 1 cm depth occurred during the first year. 
Doublegee was the only species that emerged from the 5 cm depth in 1984. The 
general lack of emergence for all species in 1984 was mainly the result of 
enforced dormancy _in an undisturbed situation. If the soil had been 
cultivated, the redistribution of the buried seeds to a shallower depth would 
have encouraged more emergence. As noted in the longevity trial (82NR13), 
brome grass was the only species that had lost all viable seeds mainly through 
complete germination. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS: 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
83NR2 
Northam Research Station 
As for 82NR12, except that only four species were used all 
of which consisted of freshly collected seeds. 
Seeds of Fiddle dock (B-1983 collection), Wild radish (D-1983 collection), 
Wild turnip (E-1983 collection) and Brome grass (G-1983 collection). 
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RESULTS: 
Emergence % - Yearll'.: total 1983 
Species/ 
Depth B D E G Depth means 
(cm) 
0 5 0.3 11. 8 42.3 14.9 
* (9.2) ( 1.4) (1 7.3) (40.4) ( 1 7. 1) 
1 26.3 14.3 2.0 85.0 31. 9 
(30. 08) (2 o. 8) (6.8) (67.4) (31. 5) 
5 0 0 0 2.0 o. 5 
(0) (0) (0) (4. 1) ( 1. 0) 
10 0 0 0 0 0 
15 0 0 0 0 0 
Species means 6.3 2.9 2.8 25. 8 
(13.3) (7.4) ( 8. 0) (3 7.3) 
Emergence % - Yearly total 1984 
0 0 0 3. 75 0.25 1. 0 
1 8 0 2.25 0.25 2.63 
5 0 0 0 0 0 
10 0 0 0 0 0 
15 0 0 0 0 0 
Species means 1. 6 0 1.2 0.1 
LSD 5% - 1983 Depth = 4 .1, species = 6.2, depth x species at the same 
depth = 1 o. 7, depth x species at different depths = 1 O. 1. 
* Transformed (inverse sine) values given in degrees used 
for statistical analysis are shown in brackets. 
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COMMENTS 
The freshly collected seeds gave similar results as the 1982 trial except for 
some minor differences. Seeds buried at 5 cm or deeper gave no emergence for 
fiddle dock, radish and turnip and poor emergence for brome grass in 1983. 
Very similar results were noted for the Mt Barker site. In fact all four 
species also failed to emerge from the 5 cm depth in 1984. In practical 
terms, when dealing with a population of surface-lying seeds consisting of old 
and new seeds, deep cultivation should be avoided. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
82C37 
Chapman Research Station 
To investigate the effect of soil depth on emergence of 
weed seedlings. 
As for Experiment 82MT49. A = curled dock, B = Fiddle dock, C = Pennyroyal 
(1982 collection), D =Wild radish, E =Wild turnip, F = Ryegrass (1982 
collection), G = Brome grass, H = Doublegee, I = Ryegrass (1978 collection), J 
=Pennyroyal (1981 collection). 
-16-
' 
I 
e RESULTS: 
Species/ Emergence % - Yearly total 1982 Depth 
Depth A B c D E F G H I J means 
(cm) 
0 34.3 5.25 42.8 35 22.3 62.3 74 13. 5 62.3 12 36.4 
* ( 33. 62) (11.45) (40.74) (36.22) (27. 89) (52 .12) (59. 37) (21. 50) (52.36) (20.20) (35.55) 
1 17. 8 15. 8 1. 3 30.8 0 73 74 26 72.8 0 31. 2 
(23. 95) (22.31) (3 • 23) (29. 20) (0) (58. 83) (59.38) (30. 62) (58.82) (0) (28.63) 
5 0 1. 8 0 2 o. 5 38 54 7.8 54 0 15. 8 
(0) (3. 84) (0) ( 5. 77) (2.03) (37.87) ( 4 7. 34) (15.93) ( 4 7. 33) (0) (16. 01) 
' 
10 0 0 0 0 0 7.3 11. 8 1. 5 9.3 0 3.0 
(0) (0) (0) (0) (0) (12.68) (16. 84) ( 5. 96) (14.89) (0) (5. 04) 
15 0 0 0 0 0 0 1. 0 0 0 0 0.1 
Species 10.4 4.6 8. 8 13. 6 4.6 36. l 43 9. 8 39. 7 2.4 
means ( 14.39) (9.40) (10. 99) (17. 80) (7.48) (40.37) (45. 73) ( 18. 50) ( 4 3 • 3 5) (5. 05) 
Emergence % - Yearly total 1984 
0 0 0 0 0 0 0 0 7. 5 0 0 o. 75 
1 0.25 0 0 0 0 o. 75 0 o. 75 0 0 0.18 
5 0 0 0 0 0 0 0 o. 75 0 0 o. 08 e 10 0 0 0 0 0 0 0 0 0 0 0 
I 15 0 0 0 0 0 0 0 0 0 0 0 Species o. 05 0 0 0 0 0.15 0 1. 8 0 0 
means 
LSD 5% - 1982 Depth = 3. 4 0, species = 5.20, depth x species at the same 
depth = 10. 40, depth x species at different depths = 10.41. 
* Transformed (inverse sine) values given in degrees used for statistical 
analysis are shown in brackets. 
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COMMENTS: 
Although the overall warmer temperatures and the high rainfall in June 1982 
were likely to be responsible for the higher level of seedling emergence in 
species like pennyroyal, turnip, ryegrass and doublegee, the overall ability 
of the different species to emerge from different soil depths was similar to 
the trend observed at the Northam and Mt Barker sites (82NR12, 82MI'49). Even 
the emergence pattern for the different species during 1984 closely resembled 
the Northam and Mt Barker results. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
83C3 
Chapman Research Station 
As for 82C37, except that only four species were used all 
of which consisted of freshly collected seeds. 
Seeds of Fiddle dock (B - 1983 collection), Wild radish (D - 1983 collection), 
Wild turnip (E - 1983 collection) and Brome grass (G - 1983 collection). 
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RESULTS: 
Emergence % - Yearli: total 1983 
Species/ 
Depth B D E G Depth means 
(cm) 
0 12 3.3 7.3 68.3 22.8 
*(18.9) ( 8. 8) (13.4) (5 5. 8) (24 .2) 
1 13.3 29.3 0.3 .74. 5 29.4 
( 15. 9) (32.6) ( 1.4) (60.0) (27.5) 
5 0 0.3 0 47.5 12.0 
(0) ( 1.4) (0) (43.6) (11.2) 
10 0 0 0 0 0 
15 0 0 0 0 0 
Species means 5. 1 6. 6 1. 6 38.1 
(11.6) (14.2) ( 5. 0) ( 53. 1) 
Emergence % - Yearly total 1984 
0 0 0 3.25 1. 0 1. 06 
1 0.75 0 0.25 0 0.25 
5 0 0 0 0 0 
10 0 0 0 0 0 
15 0 0 0 0 0 
Species means 0.15 0 o. 7 0.2 
LSD 5% - 1983: Depth 7. 6, species = 6.2, depth x species at the same 
depth = 1 o. 8, depth x species at different depths= 12.0. 
* Transformed (inverse sine) values given in degrees used for statistical 
analysis are shown in brackets. 
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COMMENTS: 
Both the 1983 and 1984 data do not differ much from those collected at the 
Northam and Mt Barker sites. The failure of brome grass to emerge from 10 cm 
or deeper was again noted. Brome grass seeds left undisturbed on the soil 
surface again appeared to be viable giving rise to new seedlings in the 
following year, 1984. However, after-ripened seeds (82C37, 82NR12, 82Ml'49) 
gave complete germination and loss of viability in the first year. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
LONGEVITY OF BURIED WEED SEEDS 
82MT50 
Mount Barker Research Station 
To investigate the effect of depth of seed burial on the 
longevity of weed seeds. 
Seeds of Curled dock (A - 1982 collection), Fiddle dock (B - 1982 collection), 
Pennyroyal (C - 1982 collection), Wild radish (D - 1978 collection), Wild 
turnip (E - 1978 collection), Ryegrass (F - 1982 collection), Brome grass (G -
1978 collection), Doublegee (H - 1982 collection) and Ryegrass (I - 1978 
collection) were buried on May 19, 1982. Buried seed samples consisted of 
randomly-selected lots of 100 seeds for each species placed in closed nylon 
mesh envelopes with a small quantity of soil. The depths of seed burial ' 
were : O, 1, 5, 10 and 15 cm. At 3, 6, 12, 24, 36 and 48 months after burial 
the appropriate envelopes are to be recovered from the soil and remnant seeds 
tested for viability by the germination test and the tetrazolium chloride 
method. Results on the percentage of viable seed remaining after burial for 
24 months are presented below. 
RESULTS: 
% live seed remaining 24 months after burial 
Species/ 
Depth (cm) 
A B c D E F G H I 
0 13. 0 0 10. 0 0 26.3 15. 0 0 1 7. 7 11. 0 
1 8.0 0 80.3 1. 7 34.7 9. 0 0 9.0 1. 0 e 
5 95.0 16. 3 90.3 16. 7 78. 7 9.3 0 4.0 0.3 I 10 94.0 13.7 76. 7 16. 0 76.7 7. 0 0 11. 7 7.3 
15 97 .3 14.3 88. 7 25. 3 78. 0 7. 7 0 15. 0 1. 7 
Species 61. 46 8. 86 69.20 11. 94 58. 88 9. 60 0 11.48 4 .26 
means 
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COMMENTS: 
The proportion of viable seed remaining, 24 months after burial, varied 
according to species and soil depth. Brome grass was the only species with a 
complete loss of viable seed. Annual ryegrass, both fresh and older seed 
samples, still retained some viable seeds, ranging from 0.3 to 15%, with more 
seeds found on the soil surface than at any other depths. This disproves 
earlier belief that ryegrass seed does not persist for more than one season. 
Of the broadleaved weeds, fiddle dock had the least number of viable seeds 
remaining when averaged over the five soil depths, whereas pennyroyal, curled 
dock and wild turnip retained more than 50% of viable seed. With pennyroyal 
even a shallow burial of 1 cm, retained as much as 80% of the seed. 
Radish and doublegee are about equally persistent when averaged over the five 
soil depths. It is suggested that the relatively high number of viable 
doublegee seeds remaining on the soil surface was the result of poor 
germination due to the poor seed-soil contact because of the angular nature of 
the seed. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
LONGEVITY OF BURIED WEED SEEDS 
83MT5 
Mount Barker Research Station 
As for 82MT50 except that only four species were used all 
of which consisted of freshly collected seeds. 
Seeds of Fiddle dock (B - 1983 collection), Wild radish (D - 1983 collection), 
Wild turnip (E - 1983 collection) and Brome grass (G - 1983 collection). 
Results on the percentage of viable seed remaining after burial for 12 months 
are presented below. 
RESULTS: 
% live seed remaining 12 months after burial 
Species/ 
Depth (cm) B D E G 
0 1.75 0 53. 0 1.25 
1 61. 0 o. 75 97.0 o. 75 
5 67. 25 3.5 96. 75 5. 0 
10 36. 75 3. 75 88.0 6. 0 
15 50. 5 1 o. 0 94.5 33.5 
Species means 43 .4 5 3.60 85.85 9.3 
COMMENTS: 
The 1983 fiddle dock seeds appeared to be less prone to decay than the 1982 
batch. This has resulted in a greater quantity of viable seeds remaining at 
the various depths. 
Wild radish seeds especially those on the soil surf ace were severely attacked 
by ants and the results obtained are therefore inaccurate. Deep burial at 15 
cm resulted in the largest number of viable seeds remaining. However, 
significant retention of viable seeds was noted in the present as well as in 
the 1982 trial when burial was from 5 cm onwards. This implies that a shallow 
burial of about 1 cm is essential if one aims to exhaust the seedbank. 
Wild turnip gave a similar response as the seeds of the 1982 trial, showing a 
high retention of viable seeds at the various depths. It is the most 
persistent out of the four species. 
Brome grass did not give complete germination or loss of viability at all 
depths if burial occurs while the seed is going through the after-ripening 
process. The cooler weather of the south-west appears to slow down the rate 
of loss of dormancy. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
LONGEVITY OF BURIED WEED SEEDS 
82NR13 
Northam Research Station 
To investigate the effect of depth of seed burial on the 
longevity of weed seeds. 
Treatments as for Experiment 82MI'50, except that the seeds were buried one 
week later on May 26, 1982. A = Curled dock, B = Fiddle dock, C = Pennyroyal 
(1982 collection), D = Wild radish, E = Wild turnip, F = Ryegrass (1982 
collection), G =Brome grass, H = Doublegee, I= Ryegrass (1978 collection). 
RESULTS: 
% live seed remaining 24 months after burial 
Species/ 
Depth (cm) 
A B c D E F G H I 
0 11. 7 0 7 0.3 18. 0 10. 3 0 20.7 1.3 
1 60. 7 o. 7 92 2.3 82.7 12.7 0 8.0 1. 3 
5 95.3 1. 7 66 15. 0 84. 7 11. 0 0 14.3 5. 7 
10 96.3 4.3 55.3 16. 7 74.3 6. 0 0 16. 0 1. 3 
15 98.0 0 45. 7 11. 7 42.3 -2. 3 0 14.3 1. 0 
Species 74.40 1. 34 53.2 9.2 60.4 8.46 0 14. 66 2.12 
means 
COMMENTS: 
The amount of viable seed remaining when averaged-over the five soil depths 
for the individual species did not differ much from the Mt Barker results 
(82MI'50). A faster breakdown in the viability of fiddle dock and pennyroyal 
seeds was still evident. The higher temperature and lower rainfall probably 
contributed to the faster breakdown. Both species are important weeds of the 
south-west, a region noted for its higher rainfall and lower temperatures. 
This greater loss in viability helps to explain why fiddle dock and pennyroyal 
are not a problem in the warmer and drier areas of W.A. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS 
LONGEVITY OF BURIED WEED SEEDS 
83NR3 
Northam Research Station 
As for Experiment 82NR13 except that only four species 
were used all of which consisted of freshly collected 
seeds. 
Seeds of Fiddle dock (B - 1983 collection), Wild radish (D - 1983 collection), 
Wild turnip (E - 1983 collection) and Brome grass (G - 1983 collection). 
Results showing the percentage of viable seed remaining after burial for 12 
months are presented below. 
RESULTS 
% live seed remaining 12 months after burial 
Species/ 
Depth (cm) B D E G 
0 2 0 42.75 o. 5 
1 37.25 0.25 93.3 o. 5 
5 57.25 o. 75 97. 8 0.75 
10 41. 75 o. 5 86.3 0 
15 39. 5 0.75 88. 0 o. 75 
Species means 35. 55 o. 45 81. 63 o. 50 
COMMENTS: 
All four species showed a greater loss of viable seeds at Northam than at Mt 
Barker. Radish and brome grass in particular showed a rapid loss in seed 
viability. Fiddle dock retained between 37 and 57% of viable seeds within the 
1 and 15 cm depths, but as much as 98% of the seeds when left undisturbed on 
the soil surface, lost their viability within 6 to 12 months. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
LONGEVITY OF BURIED WEED SEEDS 
82C38 
Chapman Research Station 
To investigate the effect of depth of seed burial on the 
longevity of weed seeds. 
Treatments as for Experiment 82Ml'50, except that the seeds were buried fifteen 
~ays later on June 10, 1982. A = Curled dock, B = Fiddle dock, C = Pennyroyal 
(1982 collection), D = Wild radish, E = Wild turnip, F = Ryegrass (1982 
collection), G =Brome grass, H = Doublegee, I= Ryegrass. (1978 collection). 
RESULTS: 
Species/ 
Depth (cm) 
0 
1 
5 
10 
A B 
9 0.3 
23 1 
82.3 o. 7 
39 2 
% live seed remaining 24 months after burial 
c D E F G H I 
2 0 20. 7 10. 7 0 2.3 8. 7 
81. 7 o. 7 56.3 7. 7 0 3.3 o. 7 
39.3 2. 7 6. 7 1.3 0 2.3 0.3 
31 1. 3 0 0 0 0 0 
15 62 2 1 7 .3 1.3 0 0 0 2.7 0 
Species 
means 
COMMENTS: 
43. 06 1.2 34.26 1. 2 16. 74 3.94 0 2 .12 1. 94 
A more rapid loss of seed viability in all species was noted at Chapman but 
not at Northam or Mt Barker. This was probably due to the more conducive 
environmental conditions at Chapman, especially the warmer temperatures. 
The temperature factor coupled with deep burial probably accounted for the 
complete loss of seed viability for species, E, F and I at the 10 and 15 cm 
depths. The results suggest that deep burial of turnip and ryegrass seeds 
when left undisturbed for at least two years, appeared to be an effective 
method for exhausting the seed bank in the Chapman region. 
The complete loss of viable seed for brome grass at all depths again suggest 
that this weed should be easy to eradicate once it has lost its dormancy. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
LONGEVITY OF BURIED WEED SEEDS 
83C4 
Chapman Research Station 
As for Experiment 82C38, except that only four species 
were used all of which consisted of freshly collected 
samples. 
Seeds of Fiddle dock (B - 1983 collection), Wild radish (D - 1983 collection), 
Wild turnip (E - 1983 collection) and Brome grass (G - 1983 collection).· 
Results showing the percentage of viable seed remaining after burial for 12 
months are presented below. 
RESULTS: 
% live seed remaining 12 months after burial 
Species/ 
Depth (cm) B D E G 
0 1.5 0 26 4 
1 40 1. 75 82 o. 5 
5 55. 75 0 69. 5 0 
10 12. 75 0 55. 75 0 
15 9.25 0 5. 5 0 
Species means 23. 85 o. 35 47. 75 o. 9 
COMMENTS: 
The rapid loss in seed viability was again noted for the warmer Chapman site. 
Turnip in particular showed a dramatic decline over that of the other three 
species. Unburied brome grass seed retained more viable seed than the buried 
seed at 1 cm or deeper. The warmer soil temperature and higher evaporative 
demand at the soil surface would have hindered germination of the 
surface-lying seeds. On the other hand, seed buried 5 cm or deeper gave 
complete germination, resulting in no viable seed left. This was not the case 
for seed buried at the cooler Mt Barker and Northam sites. 
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EMERGENCE OF WEED SEEDLINGS IN RELATION TO SOIL TYPE. AND CULTIVATION 
EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
82PE32 
South Perth Experimental Farm 
To determine the effects of soil type and cultivation on 
the emergence and longivity of weed seeds. 
Seeds of eight we~d s~ecies were mixed with soil collected from Wongan Hills 
(light soil), Northam (medium soil), and Merredin (heavy soil) to a depth of 
10 cm and seedling emergence and seed survival are to be recorded over a 5 
year period with and without cultivation. The species examined included 
Curled dock, Fiddle dock, Pennyroyal, Wild radish, Wild turnip, Ryegrass, 
Brome grass and Doublegee. This summary reports the results of the first 
t' ree years of the long-term study • 
RESULTS: 
Species 
Curled dock 
Fiddle dock 
Pennyroyal 
Soil 
type 
light 
medium 
heavy 
light 
medium 
heavy 
light 
medium 
heavy 
Surface 
treatment 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
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Emergence 
1982 
8.4 
22.9 
21. 7 
30.1 
20.0 
27. 4 
6. 9 
10.4 
9.1 
14.4 
18. 2 
9. 5 
o. 8 
o. 8 
1. 4 
1.1 
1. 6 
2.6 
% - yearly total 
1983 1984 
0.1 0 
2. 5 0.1 
0.1 0 
6.1 0.1 
o. 6 0.3 
4.1 0.9 
0 0 
0.1 0 
0 0 
0 0 
0 0 
0.3 0 
0 0 
0 0 
o. 8 0 
o. 9 0.1 
o. 5 0 
o. 8 o. 5 
Wild radish light undisturbed 37.3 0.3 0 
cultivated 39.3 3.6 1.1 
medium undisturbed 37. 0 0.1 0 
cultivated 51. 1 1. 6 0 
heavy undisturbed 57.4 0.4 0 
cultivated 66.3 2. 6 0.3 
Wild turnip light undisturbed 2.4 0 0 
cultivated 2.6 3.1 0.4 
medium undisturbed 5. 5 1.4 0.1 
cultivated 7.4 3.8 o. 6 
heavy undisturbed 6. 8 2 0.1 • cultivated 5.3 8. 1 1. 8 
Ryegrass light undisturbed 45. 0 1. 5 3.0 
cultivated 43.2 6. 0 6. 9 
medium undisturbed 54.2 2.1 3.4 
cultivated 48. 6 4.1 2. 6 
heavy undisturbed 64.3 1. 8 4.3 
cultivated 52.1 4. 6 4.0 
Brome grass light undisturbed 72.1 0 0 
cultivated 71.2 0.1 0 
medium undisturbed 84.9 0 0 e cultivated 79. 6 0 0 
heavy undisturbed 93.9 0 0 I cultivated 83.8 0 0 ..,, 
Doublegee light undisturbed 6. 0 0 0 
cultivated 9.1 o. 8 0.1 
medium undisturbed 16. 8 0.4 0.1 
cultivated 15. 9 1.4 0.1 
heavy undisturbed 19. 4 0.4 0 
cultivated 18. 4 0.4 0.3 
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COMMENTS: 
Data on seed survival will not be available until the end of the experiment. 
Greatest emergence for the majority of species occurred during the first year, 
especially the first month after sowing, in disturbed and undisturbed soils 
and irrespective of soil type. Generally, more seedlings emerged from heavier 
than from lighter soil. Germination is favoured in heavier soils because the 
available water supply lasts longer in heavier than in lighter soils. 
The relative emergence from cultivated compared with undisturbed soil varies. 
cultivation during the first year, stimulated the emergence of docks and wild 
radish, but appeared to have no significant effect on brome grass, ryegrass, 
doublegee, wild turnip and pennyroyal. At the time of cultivation, a high 
proportion of the grasses had germinated throughout the cultivation depth, and 
the seedlings would have been killed as a result of cultivation, thus 
accounting for the lower number of emerged seedlings in the cultivation 
treatment. With doublegee, its response to cultivation is complicated by the 
size and shape of the achene, since seed-soil contact is critical for 
germination of large-seeded species. As a general rule larger seeds are more 
sensitive to water availability than the smaller ones and seeds with rough or 
tuberculate surfaces are also sensitive. 
The lack of response to cultivation in turnip and pennyroyal is probably 
related to the high level of dormancy in turnip seed and the photoblastic 
nature of pennyroyal seed. 
CUltivation during the second and third year stimulated seedling emergence in 
almost all species. By this time, a larger proportion of the turnip seed 
would have lost their dormancy and pennyroyal seed becoming less sensitive to 
light. 
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CHANGES IN THE NUMBER OF VIABLE DOCK SEEDS 
IN SOIL UNDER DIFFERENT SOIL SURFACE TREATMENTS 
EXPERIMENT: 83V2 
LOCATION: 
OBJECT: 
Vasse Research Station 
To monitor changes in the number of viable fiddle dock 
seeds in soil under different soil surface treatments. 
TREATMENTS : 
Dock seeds, with and without perianth segments (fruiting valves) were 
separately sown on to the surface of specially prepared soil contained in pots 
sunk in the ground. Sufficient pots were prepared for the various treatment 
combinations to enable removal of the appropriate treatments every six months 
over a period of two years for the determination of the remaining viable 
seeds. The treatments were: 
1. Soil 
2. Soil 
3. Soil 
4. Soil 
s. Soil 
RESULTS: 
Treatment 
surface bared and undisturbed. 
cultivated to 10 cm, once a year. 
cultivated to 10 cm, once a month. 
surface undisturbed, pot sown with ryegrass. 
surface undisturbed, pot sown with subclover. 
% viable seeds remaining 
Months after sowing 
6 
(Nov. '83) 
12 
(Apr. '84) 
Seeds with fruiting valves 
1. Soil bared and undisturbed 11. 0 1. 5 
2. Soil cultivated yearly 20. 8 2. 5 
3. Soil cultivated monthly 12.3 3.0 
4. Soil undisturbed with ryegrass 7. 8 0.3 
s. Soil undisturbed with subclover 14.3 0.3 
LSD 5% NS NS 
Seeds without fruiting valves 
1. Soil bared and undisturbed 0.3 0 
2. Soil cultivated yearly 3.0 2.8 
3. Soil cultivated monthly 4.0 2.3 
4. Soil undisturbed with ryegrass 0 0 
s. Soil undisturbed with subclover 4.0 o. 5 
LSD 5% 3.3 1. 8 
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COMMENTS: 
Seeds with fruiting valves retained a larger number of live seed in the soil 
than seeds without valves, irrespective of the soil surface treatments. The 
inhibitory role of the valve on germination was responsible for the larger 
seed bank during the first six months of the trial. By April 1984 (12 months 
later), there was little difference in the size of the seed bank between seeds 
with and without valves. The results imply that despite the large difference 
in the size of the seed bank between seeds with and without valves during the 
first year, one should not be too concerned about the bank building up in 
later years. Natural seed decay in the field contributed substantially to the 
lowering of the seed bank. Soil disturbance through cultivation did not lower 
the seed bank, but seedling emergence was significantly increased for seeds 
without valves. 
Seeds especially those without valves when sown on the soil surface and left 
undisturbed,_ gave a dramatic decline in the number of viable seed and by the 
second year, no more live seed was retrieved. 
Another striking observation is the role of ryegrass growing among dock seeds 
left undisturbed on the soil surface. It resulted in a complete loss of 
viable seed for seeds without valves. Therefore, with any available practical 
technique to remove the valve together with proper management of the ryegrass 
pasture in the Vasse region, is likely to prevent new dock infestation by seed. 
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CHANGES IN THE NUMBER OF VIABLE DCX::K SEEDS IN SOIL 
UNDER DIFFERENT SOIL SURFACE TREATMENTS 
EXPERIMENT: 83V2 
LOCATION Albany (Private farm) 
OBJECT: As for the trial undertaken at Vasse Research Station. 
TREATMENTS: As for the Vasse Research Station trial. 
RESULTS: 
Treatment 
Seeds with fruiting valves 
1. Soil bared and undisturbed 
2. Soil cultivated yearly 
3. Soil cultivated monthly 
4. Soil undisturbed with ryegrass 
5. Soil undisturbed with subclover 
LSD 5% 
Seeds without fruiting valves 
1. Soil bared and undisturbed 
2. Soil cultivated yearly 
3. Soil cultivated monthly 
4. Soil undisturbed with ryegrass 
5. Soil undisturbed with subclover 
LSD 5% 
COMMENTS: 
% viable seeds remaining 
Months after sowing 
6 
(Nov. '83) 
16. 0 
25. 3 
18. 3 
13. 0 
18. 3 
6.2 
0 
3.0 
5.3 
1. 0 
o. 8 
NS 
12 
(Apr. '84) 
o. 8 
2.3 
0 
o. 5 
o. 5 
NS 
0 
1. 5 
0.3 
0 
0.3 
o. 9 
The inhibitory role of the fruiting valves on germination resulting in the 
retention of a larger quantity of viable seeds was again shown in this trial. 
No viable seed remained when seeds without valves were left undisturbed on the 
soil surface. The presence of ryegrass also promoted the loss of viable seed. 
Unlike the Vasse results, monthly cultivation gave complete depletion of the 
seed reservoir containing seeds with fruiting valves, 12 months after the 
repeated cultivations. 
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EXPERIMENT: 
LOCATION 
CHANGES IN DORMANCY OF TURNIP AND DOUBLEGEE SEEDS 
UNDER DIFFERENT FIELD CONDITIONS 
84C47, 84NR1, 84MT60 
Chapman, Northam and Mt Barker Research Stations 
OBJECT: To investigate the effect of field storage in four 
microenvironments at three sites on the breakdown in seed 
dormancy of turnip and doublegee during the summer and 
autumn months. 
TREATMENTS : 
The turnip and doublegee seeds used at each site were collected from the 
district or property on which the site was located. At each site, sufficient 
seeds were stored under the following conditions: 
i) 
ii) 
iii) 
iv) 
on bare soil 
on bare soil but protected from rain 
under stubble 
under stubble but protected from rain. 
At regular time interv,pls throughout the summer and autumn months, the changes 
I 
in dormancy of the field-stored seeds were assessed in germination cabinets 
set at 25/lsOC (12/12 hr in continuous darkness) for turnip and 30/2ooc 
(12 hr light/12 hr dark) for doublegee. 
RESULTS: 
Species Microenvironment Month Per cent germination 
Chapman Northam Mt Barker 
Turnip Bare soil, exposed 0 (Dec I 83) 2.5 1. 5 7. 5 
1 7. 0 2.5 15. 0 
2 9. 0 8. 0 1 7. 5 
3 12.5 11. 5 19. 0 
4 16. 5 14.5 21. 0 
Mean 9. 5 7. 6 16. 0 
Bare soil, protected 0 2.5 1. 5 7. 5 
1 4.0 3.0 17 
2 6. 0 4.5 19 
3 7. 0 6. 5 21 
4 7. 5 7. 5 23 
Mean 5.4 4.6 1 7. 5 
Stubble, exposed 0 2.5 1. 5 7. 5 
1 6 3 17 
2 6. 5 4 16 
3 6. 5 6 27 
4 7 6. 5 27 
Mean 5. 7 4.2 18. 9 
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Stubble, protected 0 2.5 1. 5 7. 5 
1 5 2.5 22 
2 6 4 22. 5 
3 6. 5 5. 5 22. 5 
4 6. 5 6. 5 25. 5 
Mean 5.3 4.0 20. 0 
Doublegee Bare soil, exposed 0 0 0 0 
1 o. 5 0 0 
2 24.0 7. 0 2.0 
3 33.0 7. 5 2.5 
4 38.5 24. 0 19. 0 
Mean 24.0 7. 7 4.7 
Bare soil, protected 0 0 0 0 
1 o. 5 0 o. 5 
2 25.0 5. 5 o. 5 
3 39. 0 9. 0 2. 0 
4 41.5 29. 5 32.0 
' Mean 21.2 8. 8 7. 0 Stubble, exposed 0 0 0 0 1 o. 5 0 0 
2 21. 5 2 0 
3 3 7. 0 6. 5 o. 5 
4 39. 0 46. 0 7. 5 
Mean 19. 6 10. 9 1. 6 
Stubble, protected 0 (l 0 (I 
1 a 0 o. 5 
2 30 13. 5 o. 5 
3 38 14. 5 1. 0 
4 41.5 34. 5 23. 5 
Mean 21. 9 12.5 5.1 
e 
I 
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COMMENTS: 
There were differences in the dormancy status of seeds stored under different 
field conditions over the summer months at the three experimental sites. This 
is to be expected since soil surface temperatures in the Western Australian 
summer range from is0 c to between 40°c and 7o0 c, depending on sites and 
cover. Seeds which are on or near the soil surface are also being subjected 
to wetting by summer and early autumn rains. Presumably, it is due to the 
combination of both the temperature and rainfall factors that caused the 
turnip seed at Chapman and Northam to lose its dormancy faster when exposed on 
bare soil. By mid-autumn, about twice as much seeds were ready to germinate 
in the bare soil, exposed treatment, compared with the other treatments. The 
Mt Barker turnip seed however, behaved differently; the after-ripening process 
was largely unaffected by the widely differing storage environments. The 
seeds were also less dormant. The environmental conditions in the south-west, 
namely the cooler weather and more frequent rains could have affected seed 
formation, resulting in less dormant seeds that were no longer responsive to 
the environmental elements during storage. 
Doublegee differed from turnip in its dormancy changes. The Chapman seed 
appeared to show similar response under the different storage environments. 
Seeds from Northam and Mt Barker were more variable in their response. The 
over-all non-dormant seed pool appeared to be higher under stubble than on 
bare soil by mid-autumn at Northam. On the other hand, the more dormant Mt 
Barker seed when protected from rain gave a higher non-dormant seed pool. All 
these variabilities made it difficult to predict the germination behaviours of 
doublegee. However, major changes in the germinability of the seed were found 
to occur between the 4th and 8th week after seed shed at Chapman, but between 
the 12th and 16th week at Northam and Mt Barker. 
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EXPERIMENT: 
LOCATION 
OBJECT: 
TREATMENTS : 
TEMPERATURE AND LIGHT REQUIREMENTS OF WEED SEEDS BETWEEN 
THE TIME OF SEED MATURITY AND BREAK OF THE SEASON 
84C48, 84NR2, 84MT61 
Chapman, Northam and Mt Barker Research Stations 
To gain a better understanding of the temperature and 
light factors influencing germination of weed seeds 
between the time of seed maturity and the break of the 
season at three localities in Western Australia. 
The seed of each species used at each site was collected from the district or 
property on which the site was located. At each site, the treatments were: 
Species 
Curled dock 
Fiddle dock 
Wild radish 
Wild turnip 
Brome grass 
Doublegee 
x Storage x 
On bare soil 
Under stubble 
Recovery times 
0 _(Dec. '83) 
2 
4 mths 
x Germination temps. 
20/5 
20/10 
24/12 
25/15 
30/20°c 
The germination responses were assessed in germination cabinets set at the 
above-mentioned alternating temperatures with a 12/12 hr light/dark regime and 
continuous darkness. The e~perimental temperatures approximated those which 
occur in the field, wet soil surface temperatures in W.A., from summer to late 
autumn. The results will help explain the timing of germination in the 
field. Results given are the mean over three sites. 
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RESULTS: 
Months Per cent 9ermination 
of 
storage Li9ht Dark 
20/5 20/10 24/12 25/15 30/20 20/5 20/10 24/12 25/15 30/20°c 
1. Curled dock 
(with husk) 
Bare soil 
0 10. 5 35. 5 35.5 69. 7 29. 5 0 1. 7 o. 5 2.5 0.2 
2 3.5 30.2 81.0 66. 0 46. 7 o. 8 4.0 20.5 19. 2 12.8 
4 47.4 67. 7 82.7 90.5 74.8 19. 0 28. 8 35. 7 32.8 36.0 
' 
Under stubble 
0 10. 5 35. 5 35.5 69.7 29. 5 0 1. 7 o. 5 2.5 0.2 
2 5. 7 31. 7 84.3 63.3 65. 5 0.3 7. 0 11.2 15. 8 4.7 
4 66. 5 81. 5 86. 7 89. 5 75. 6 48.3 25. 8 32.5 33.0 29.3 
Curled dock 
(without husk) 
Bare soil 
0 97.3 97. 3 96. 5 98. 7 61. 8 28.8 31.2 17. 2 26. 8 7. 0 
2 95. 0 97.3 97. 0 96. 3 97. 0 94. 0 88.3 81.3 92.7 82.3 
4 95. 5 96.8 97. 8 97.0 96.0 96.0 94.3 96. 8 94.0· 96.0 
Under stubble 
0 97.3 97.3 96.5 98.7 61. 8 28. 8 31.2 17. 2 26. 8 7. 0 
2 98. 5 97. 0 97. 8 98. 0 98. 8 73.8 63. 8 40. 0 77.3 54. 0 
e 4 96. 0 97. 8 98. 5 98.8 96. 5 91. 3 84.0 93.0 87. 5 86. 0 
2. Fiddle dock 
' 
(with husk) 
Bare soil 
0 0 1. 7 2.2 6.8 0 0 0.2 o. 8 0.2 0 
2 25.7 51.0 57. 0 43.0 17.3 l 7. 7 36. 5 43. 8 35. 7 12.5 
4 46.l 56.2 64.7 60.l 34.2 31. l 36.3 50.4 41. 9 35.1 
Under stubble 
0 0 1. 7 2.2 6. 8 0 0 0.2 o. 8 0.2 0 
2 1.3 13. 0 25. 8 15. 7 4.8 1.0 4.2 7. 7 6.3 3. 5 
4 13.6 14.l 34.7 43.0 20.4 5. 7 4.5 14.l 11. 2 7. 7 
Fiddle dock 
(without husk) 
Bare soil 
0 63.3 72. 0 44.3 70. 0 19. 8 16. 5 29.2 5. 7 12. 0 0.3 
2 72. 7 73. 0 69. 3 73.0 58. 7 71. 0 56. 0 73.3 75. 0 56.3 
4 70. 0 71. 7 76. 7 76.7 70. 7 72. 7 75. 0 77.3 71. 7 73.3 
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Months Per cent germination 
of 
storage Light Dark 
20/5 20/10 24/12 25/15 30/20 20/5 20/10 24/12 25/15 30;20°c 
Under stubble 
0 63.3 72.0 44.3 70.0 19. 8 16. 5 29.2 5. 7 12. 0 0.3 
2 70.7 65. 0 73.7 74.3 70.3 64.0 61. 0 59. 7 61. 7 56.3 
4 74.7 70.3 74.7 74.0 77. 7 70. 7 72. 7 76.3 71. 7 74.1 
3. Wild radish 
(with pod) 
Bare soil 
0 0.3 o. 5 2.0 2.5 o. 8 15. 2 19. 3 12.3 11. 5 8. 0 
' 2 8. 5 10. 3 
15. 7 16. 7 7.2 36. 8 29. 7 27. 7 35.3 30.3 
4 5. 0 3.8 7. 5 9. 8 4.3 16. 8 15. 7 16. 5 18. 5 13.7 
Under stubble 
0 0.3 o. 5 2.0 2.5 0.8 15. 2 19. 3 12.3 11. 5 8. 0 
2 10. 3 7. 8 13.5 17.8 4.3 27. 5 22. 7 26.3 28. 5 23. 5 
4 7.3 5. 5 9.2 1 7. 7 6. 0 22.2 17. 0 15. 8 19. 5 16. 2 
Wild radish 
(without pod) 
Bare soil 
0 17. 7 19. 0 56. 0 56.2 
2 52.0 51. 7 70.7 84. 0 
4 52.0 56.7 70. 0 83.3 
Under stubble e 
0 1 7. 7 19. 0 56. 0 56.2 
2 44. 0 60.3 7 5. 7 79. 7 
t 4 38.0 60. 7 75.0 78. 7 4. Wild turnip 
Bare soil 
0 o. 5 o. 8 1. 8 2.0 3.8 8.2 10. 8 3.5 3.8 2.8 
2 2.2 8. 7 8.3 9. 0 9. 8 13.3 11. 0 12.5 11.0 8. 8 
4 9. 5 8. 8 13.5 16. 3 11. 3 28.3 21. 8 23.3 19. 0 21. 5 
Under stubble 
0 o. 5 o. 8 1. 8 2.0 3.8 8.2 10. 8 3.5 3.8 2.8 
2 4.0 11. 0 8. 5 9.3 8. 0 8. 7 9. 0 10. 5 11.2 8.3 
4 7.3 11. 8 0. 5 10. 5 9. 0 19. 0 15. 5 17. 3 14.8 13.8 
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Months Per cent germination 
of 
storage Light Dark 
20/5 20/10 24/12 25/15 30/20 20/5 20/10 24/12 25/15 30/2ooc 
5. Brome grass 
Bare soil 
0 0 0 0 0 0 1. 5 o. 7 0 0 0 
2 33.0 34.8 20. 7 29. 8 1. 7 59. 7 56.5 32.8 33~ 8 10. 7 
4 77.2 81. 0 80.5 84.8 34.0 81. 5 83.0 79. 8 80. 7 69.2 
Under stubble 
0 0 0 0 0 0 1. 5 0.7 0 0 0 
2 42.5 50.2 31. 0 38. 8 1. 0 ·65. 3 68.1 38. 5 4 6. 8 20. 5 
4 76.5 80.2 80.2 81. 7 42.3 84.5 83.0 83.2 77. 5 70. 5 
6. Doublegee 
Bare soil 
0 1. 2 1. 3 1. 8 2.5 0 0.8 3.0 o. 5 o. 7 0 
2 18. 5 19. 7 19. 8 15. 5 4.5 17.2 24.5 20.3 18. 2 7.3 
4 19. 3 26.0 21. 5 23.8 22.8 20.3 31. 5 30. 5 28.0 22.0 
Under stubble 
0 1. 2 1. 3 1. 8 2.5 0 o. 8 3.0 o. 5 o. 7 0 
2 23. 2 21.2 l 7. 7 l 7. 7 6. 7 l 7. 3 21.3 19. 0 19. 0 10. 8 
4 20. 7 18. 8 20.2 26. 5 24.0 19. 5 22.8 25. 7 25.3 21.2 
COMMENTS: 
Curled dock 
The fruiting valve (husk) has a large influence on germination. Its presence 
gave poor germination, especially in the dark, suggesting that burial of such 
seeds will increase the size of the seed bank, at least until the start of the 
season. However, in the light there was better germination but still not as 
high as the without-husk seeds germinated in the light or dark. Thus, 
dormancy was apparently overcome by removal of the husk, resulting in almost 
complete germination over a wide range of temperatures in the light. 
Unlike fiddle dock, curled dock seed is not firmly enclosed within the 
fruiting valves. The seed separates easily from the valves and once separated 
should be allowed to lie on the soil surface to enhance germination. Good 
germination is expected in the presence of sufficient summer or autumn rains. 
In both with- and without-husk seeds, dormancy was not influenced by field 
storage conditions. However, time of recovery affected the dormancy of the 
with-husk seeds, resulting in a gradual alleviation of dormancy with time. 
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Fiddle dock 
The seed has a higher level of dormancy than curled dock seed and like curled 
dock, the fruiting valve has a significant influence on dormancy. The 
dormancy of the with-husk seed was influenced by field storage conditions and 
time of recovery. Storage on bare soil reduced the level of dormancy faster 
than storage under stubble but this dormancy response was not observed for the 
without-husk seed. In fact, the dormancy of the without-husk seed remained at 
an almost constant level from February onwards till about April, and during 
this period was capable of germinating over a wide range of temperatures in 
both light and dark resulting in good germination ranging from 56.3 to 77.7%. 
Therefore, the presence of adequate summer and early autumn rains are more 
likely to cause a good germination of the without-husk seed rather than the 
with-husk seed. Unfortunately, the husk is not easily removed from the new 
season's seeds, although cattle rather than sheep moving through an infested 
paddock helps to dehusk the seed. But cattle also tend to bury the seeds 
through trampling, and burial of with-husk seed is unacceptable because it 
reduces germination and will result in the building up of the seed bank. On 
the other hand, it has been observed that sheep movement causes less burial of ' 
the dock seeds, and this together with the grazing habit of sheep probably 
contribute to the lower dock infestation on a paddock stocked with sheep. 
Wild radish 
The overall dormancy in wild radish seed is made up of pod-\mposed dormancy 
and embryo dormancy. Removal of the seed pod significantly increased 
germination. Germination in both seed types, with and without pod, was 
greater in the dark than in the light over a wide range of temperatures. The 
dark requirement partially explains why seed left on the s'oil surface has a 
relatively low seedling emergence whereas seed buried just below the soil 
surf ace by disc ploughing or scarifying has a better emergence. 
Dormancy did not appear to be influenced by field storage conditions and the 
reduction of dormancy occurred mainly during the first two months from the 
time of seed shed. However, the proportion of non-dormant seeds produced was 
still relatively low, of less than 20% in the case of seeds enclosed within 
the pod segments. This is a form of adaptation which presumably conserves the 
seed pod by ensuring that representatives of the same population of seeds will 
germinate during a succession of times when conditions are suitable for 
germination. Under natural field conditions over an unknown period of time, 
the pods fracture into segments and a small percentage of the seeds are 
released from the pods. Thus, the amount of germination following adequate 
rainfall would depend on the number of seeds released from the pod and the 
degree of after-ripening in seeds with pods. 
Wild turnip 
Seeds of this species germinated more readily in the dark than light as in the 
case for radish seed. The overall dormancy level in the seed was high. 
Freshly matured seeds when germinated at 25/15°c (summer wet soil 
temperature in W.A.), gave only 2% germination in the light and 3.8% 
germination in the dark. Four months later after leaving the seeds on bare 
soil, the germination level reached only 16. 3% in the light and 19% in the 
dark. 
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Storage on bare soil in contrast to storage under stubble did not appear to 
reduce the time required for after-ripening. The existence of the high level 
of dormancy would prevent germination during the summer of seed shed and so 
preclude the possible loss of seedlings through dessication. 
Brome grass 
Freshly-matured seeds were dormant when tested over a series of temperatures 
simulating summer and autumn conditions except for the 1.5 and 0.7% 
germination in the dark at the 20/5 and 20/l0°c regimes, respectively. 
However, such low temperatures do not occur in the summer months. By March 
and April, the temperature requirements for germination of the seeds and the 
temperatures of the habitat overlap; therefore seeds germinate when soil 
moisture is non-limiting. This implies that there could be a rapid depletion 
of the seed reserves and that maintenance of large populations of seeds may, 
in part, depend on yearly replenishment of the seeds. In practice, 
germination during summer rains will not occur unless the soil remains moist 
for sufficient number of days, preferably more than three days. 
Of importance for predicting dormancy changes with seed age under field 
conditions is another finding that the after-ripening process was affected by 
the storage environments only during the first two months of storage with a 
slightly greater loss of dormancy under stubble condition. The two month old 
seeds also gave higher germination in the dark than light, but this specific 
requirement disappeared when the seeds became older, (4 month old). This is a 
form of negative photoblastism of ecological value for reducing germination on 
the soil surface to conserve precious seed resources and thus the potential of 
a species to survive. 
Doublegee 
It is one of those species with a fairly high level of seed dormancy. It also 
showed a slow reduction of dormancy, but the fastest reduction occurred during 
the first two months from seed shed, resulting in 4.5 to 24.5% germination 
depending mainly on the germination temperature. This mechanism could spread 
field germination of a particular season's shed of seeds over several 
subsequent years. 
There was no distinct difference in the germination capacity of seeds stored 
on bare soil and under stubble. ·The two major factors governing germination 
were temperature and seed age. The presence or absence of light gave variable 
germination results depending on temperature. The high temperature of 
30/20°c gave poor germination of two-month old seeds but good germination of 
four-month old seeds. 
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EXPERIMENT: 
LOCATION 
OBJECT: 
TREATMENTS : 
EMERGENCE AND FATE OF WEED SEEDS IN DIFFERENT DEPTHS OF 
CULTIVATED AND UNDISTURBED COMPACTED SOIL 
84C49, 84MT62 
Chapman and Mt Barker Research Stations 
To investigate the influence of depth of incorporation of 
weed seeds in cultivated and uncultivated, compacted soils 
on their seedling emergence and seed longevity. 
The seed of each species used at each site was collected from the district or 
property on which the site was located. At each site, the treatments were: 
Species 
Turnip 
Doublegee 
Radish 
x Burial depth (cm) 
0-1 
0-5 
0-10 
0-15 
x Soil treatment 
Cultivated once 
Cultivated twice 
Uncultivated 
An additional treatment to simulate field occurrence of surface-lying seeds 
left undisturbed was included in the trial. 
RESULTS: 
Species 
Turnip 
Burial 
depth (cm) 
0 
0-1 
0-5 
0-10 
0-15 
Soil treatment 
Undisturbed 
Compacted 
Cultivated once 
Cultivated twice 
Compacted 
Cultivated once 
Cultivated twice 
Compacted 
Cultivated once 
Cultivated twice 
Compacted 
Cultivated once 
Cultivated twice 
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Emergence % 3 weeks after sowing 
Chapman Mt Barker 
0.75 0 
2. 6 0.1 
2.9 o. 8 
3.1 4.6 
o. 6 0 
1.1 0.1 
1.1 1. 3 
0.3 0 
0.1 0.1 
0.4 o. 6 
o. 3 0.1 
0 0 
o. 5 0.1 
' 
e 
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• 
-
' 
Species Burial Soil treatment Emergence % 3 weeks after sowing 
depth (cm) Chapman Mt Barker 
Doublegee 0 Undisturbed 3.9 2.3 
0-1 Compacted 1 7. 5 9. 8 
cultivated once 8.1 3.4 
cultivated twice 6. 5 5.3 
0-5 Compacted 48. 9 7. 6 
cultivated once 19. 8 7. 0 
CUltivated twice ,20. 9 6.4 
0-10 Compacted 4 7. 6 5.4 
Cultivated once 16. 6 2.8 
Cultivated twice 16. 5 3.3 
0-15 Compacted 23.5 6.4 
Cultivated once 15. 5 3.0 
cultivated twice 15. 9 2.1 
Radish 0 Undisturbed o. 6 0.25 
0-1 Compacted 12.5 2.5 
0.Jltivated once 9.4 2.8 
cultivated twice 9. 8 3.0 
0-5 Compacted 4.6 1.1 
Cultivated once 4.8 2.0 
Cultivated twice 3.4 3.0 
0-10 Compacted 2.4 o. 5 
cultivated once 2.3 1. 5 
cultivated twice 2.6 1. 3 
0-15 Compacted o. 9 o. 5 
Cultivated once 2.5 1.1 
cultivated twice 2.1 0 
COMMENTS: 
'Ihe emergence data, 3 weeks after sowing, showed dramatic differences between 
the soil treatments in species like doublegee at the Chapman site. Doublegee 
seeds incorporated into the soil followed by immediate compaction gave better 
emergence than the cultivated treatment. The undisturbed, surface-lying seeds 
gave the least emergence. The best emergence came from seeds buried within 
the 0-5 and 0-10 cm zones followed by soil compaction. Soil compaction 
resulted in about 3 times more emergence than cultivation treatment and 12 
times that of the surface treatment. 
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Soil compaction did not give a significant increase in the emergence of turnip 
and radish. Doublegee responded to compaction because of its larger seed. It 
is common knowledge that the larger seeds are more sensitive to water 
availability than the smaller ones. Seeds with rough or tuberculate surfaces 
are also sensitive. In a separate trial using polyethylene glycol to impose 
osmotic stress, doublegee was found to be very sensitive to water stress. 
Soil compaction obviously gave better seed-soil contact resulting in better 
moisture movement from soil to seed. 
If the compaction technique is to be adopted to stimulate doublegee 
germination, it should be tried out in the warmer northern agricultural areas 
first, for the following reasons: 
a) the doublegee problem is more important in the northern areas; 
b) in the cooler south, such as Mt Barker, because of the higher level of 
seed dormancy and the lower evaporative demand, stimulation by soil 
compaction was not dramatic enough. 
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EXPERIMENT: 
LOCATION 
OBJECT: 
TREATMENTS: 
FATE OF SURFACE-LYING SEEDS OF BROMEGRASS ON 
UNDISTURBED AND CULTIVATED SOILS 
84C50, 84MT63 
Chapman and Mt Barker Research Stations 
To examine the emergence and fate of surface-lying seeds 
of bromegrass on undisturbed and cultivated soils. 
The bromegrass seed used at each site was collected from the district or 
property on which the site was located. The surface-lying seeds at each site 
were subjected to the following treatments after saturating the soil with 
water: 
a) 
b) 
c) 
uncultivated 
cultivated once 
cultivated twice. 
RESULTS: 
Soil treatment 
Uncultivated 
Cultivated once 
cultivated twice 
LSD 5% 
COMMENTS: 
Emergence % 3 weeks after sowing 
Chapman Mt Barker 
35. 0 66.6 
58.3 61. 7 
65. 7 64.3 
13.3 NS 
Seeds left undisturbed gave poorer emergence than the cultivation treatments 
at Chapman. This was not the case at Mt Barker where the soil was richer in 
organic matter which helped in a better water retention and at the same time 
the evaporative demand was slower because of the cooler weather. Thus, there 
was more time for the Mt Barker seed to germinate before the soil surface 
dried up. 
The results clearly illustrate that the benefit from cultivation for 
stimulating bromegrass emergence is dependent upon the local edaphic and 
climatic factors. 
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EXPERIMENT: 
LOCATION 
OBJECT: 
TREATMENTS: 
PERSISTENCE AND DEPLETION OF FIDDLE DOCK SEED 
POPULATION IN THE SOIL 
84V9, 84MT64 
Vasse and Mt Barker Research Stations 
To determine the change in seed populations of fiddle dock 
at two soil depths following the prevention of further 
seed production. 
The change in number of viable fiddle dock seeds, with- and without-husk, was 
determined at Vasse Research Station (cattle site) and Mt Barker Research 
Station (sheep site), before and after the emergence flushes. The seed 
population was assessed at two soil depths, namely 0 and 0-5 cm. 
RESULTS: ~ 
Sampling time 
Vasse 
Before germination 
flush (26/4/84) 
After germination 
flush (30/8/84) 
Mt Barker 
Before germination 
flush (17/4/84) 
After germination 
flush (4/9/84) 
Depth 
(cm) 
0-1 
1-5 
0-1 
1-5 
0-1 
1-5 
0-1 
1-5 
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Number of filled seeds per m2 
With husk Without husk 
14, 340 6,830 
4, 490 3,630 
3,490 750 
600 350 
18, 370 1, 920 ' 3, 470 1,060 
6,890 250 
300 210 
' 
I 
COMMENTS: 
The results clearly indicated that the ratio of with-husk to without-husk 
seeds in a natural population of fiddle dock seed in the soil depended upon 
the kind of animal grazing the paddock. Cattle appeared to be more effective 
than sheep in dehusking the seed, but at the same time, more seeds were buried 
by the trampling from cattle than from sheep. 
Although the presence of husk inhibited germination to a large extent in the 
new season's seeds during the first few months when the seeds were still 
fresh, its effect rapidly disappeared as the seeds became older. When this 
happened, the over-riding factor on germination is the depth of seed burial. 
Shallow buried and surface-lying seeds lost their viability rapidly through 
germination and seed decay as noted in previous trials. In the present trials 
at Vasse, as much as 82% in total seed reduction was noted after the various 
emergence flushes but at Mt Barker, it was 69% reduction. Seed decay rather 
than germination contributed to the major seed loss and depletion of the 
without-husk seed was greater than the depletion of the with-husk seeds. 
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EXPERIMENT: 
LOCATION 
OBJECT: 
TREATMENTS : 
EMERGENCE PERIODICTY AND SEEDLING SURVIVAL 
IN NATURAL POPULATIONS OF FIDDLE DOCK 
84Vll, 84MT65 
Vasse and Mt Barker Research Stations 
To examine fiddle dock regeneration from seeds in pastures. 
The trial was conducted on the same site as the previous trial (Ex. 84V9 and 
84MT64). 
The seedling emergence and survival were recorded monthly in cleared and 
uncleared plots at each site. In the cleared plots, vegetation was removed at 
the start of the experiment. 
RESULTS: 
Site Time Cumulative no. of emerged seedlin9sL_m2 
(month) Uncleared Cleared 
Vasse 0 (April '84) 0 0 
1 1724 1539 
2 1775 1890 
3 1789 2110 
4 1795 2124 
5 1795 2124 
6 1795 2124 
Mt Barker 0 (April '84) 0 0 
1 1354 1726 
2 1867 2547 
3 1907 2598 
4 1917 2608 
5 1917 2608 
6 191 7 2608 
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Cumulative no. of seedlings surviving/m2 
Vasse 0 
1 1724 1539 
2 1011 1364 
3 516 1184 
4 482 1127 
5 482 1126 
6 417 1017 
Mt Barker 0 
1 1354 1726 
2 1736 2450 
3 1388 2233 
4 1037 1887 
5 877 1781 
6 877 1781 
COMMENTS: 
The study conunenced on April, 1984 before seedling emergence. 
The largest flush of emergence occurred in May at both sites following the 
first germinating rain which amounted to 178.4 mm at Vasse and 80.25 mm at Mt 
Barker for that month. The total rainfall recorded in April was 37 mm at 
Vasse and 21.75 nun at Mt Barker which appeared to be insufficient to support 
germination and seedling emergence. Also, at t)le time of peak emergence at 
both sites, the optimum temperature requirement for germination (20/10°C) 
and the temperatures of the habitat (19/13°C at Vasse and 17/l0°c at Mt 
Barker) appeared to overlap; therefore resulting in the germination flush 
observed. 
After the initi~l flush, new emergence occurred only till August at both sites 
despite the presence of adequate rainfall in September. No further emergence 
occurred after August possibly because the supply of readily germinating seeds 
was exhausted or because by September the plots had become densely covered 
with vegetation. 
Comparing the cleared and uncleared areas at both sites, more seedlings 
emerged in the cleared areas and also there was lower seedling mortality. In 
the uncleared areas, the seedlings that survived were generally spindly and 
weak-stenuned due to the effect of competition. 
From September onwards, it was extremely difficult to continue observations as 
locating the labelled plants resulted in too much disturbance. Despite this, 
observations revealed that plants that survived to maintain the infestation 
came mainly from the root stock rather than from seed. Thus, in the control 
of fiddle dock, more effort should be directed at the root stock. 
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